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PROBLEM TO BE SOLVED: To provide a photocatalyst-carrying structural body which has no interference 
is the case particularly with transparent carriers, has high transparency, and is excellent in durability. 
SOLUTION: There are provided a photocatalyst-layer-forming composition which comprises a silicon compc 
metallic oxide sol and/or a metallic hydroxide sol, and a photocatalyst powder and/or a photocatalyst sol, th< 
composition containing 0.1-30 wt.% of the photocatalyst powder and/or the photocatalyst sol as a solid and 
of oxide based on the total of the composition, the ratio of the average particle size of the. metallic oxide sol 
the metallic hydroxide sol to the average particle size of the photocatalyst powder and/or the photocatalyst $ 
two or more, and a photocatalyst-carrying structural body having a carrier and a photocatalyst layer formed 
photocatalyst-layer-forming composition directly or through an intermediate layer on the carrier. 
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[Claim(s)] 

[Claim 1] The constituent for photocatalyst stratification which is a constituent for photocatalyst 
stratification which contains photocatalyst powder and/or a photocatalyst sol in a silicon 
compound, a metallic-oxide sol and/or a metal hydroxide sol, and a list, contains said 
photocatalyst powder and/or a photocatalyst sol by oxide conversion as solid content to said 
whole constituent 0.1 % of the weight to 30% of the weight, and is characterized by the ratio of 
the mean particle diameter of the mean particle diameter of said metallic-oxide sol and/or a 
metal hydroxide sol, said photocatalyst powder, and/or a photocatalyst sol being two or more. 
[Claim 2] The mean particle diameter of said photocatalyst powder and/or a photocatalyst sol is 
a constituent for photocatalyst stratification according to claim 1 which is 5nm - 8nm. 
[Claim 3] The mean particle diameter of said metallic-oxide sol and/or a metal hydroxide sol is 
a constituent for photocatalyst stratification according to claim 1 which is 4nm - 50nm. 
[Claim 4] Said metallic-oxide sol and/or a metal hydroxide sol are a constituent for 
photocatalyst stratification according to claim 1 to 3 which is the oxide sol or hydroxide sol of 
at least one sort of metals chosen from the group which consists of silicon, aluminum, titanium, 
a zirconium, niobium, a tantalum, magnesium, a tungsten, and tin. 

[Claim 5] The constituent for photocatalyst stratification according to claim 1 to 4 which 
contains said oxide sol and/or a metal hydroxide sol by oxide conversion to the whole solid 
content in a constituent 40 % of the weight to 60% of the weight. 

[Claim 6] Said silicon compound is a constituent for photocatalyst stratification according to 
claim 1 to 5 whose average degree of polymerization is the partial hydrolysis product of the 
tetramethoxy silane of 3-10, and/or a tetra-ethoxy silane and whose content of a tetramethoxy 
silane or a tetra-ethoxy silane monomer is 5 or less % of the weight to the whole silicon 
compound. 

[Claim 7] The constituent for photocatalyst stratification according to claim 1 to 4 which makes 
solid content a metallic-oxide sol and/or a metal hydroxide sol for a silicon compound 0.05 % of 
the weight to 2% of the weight, and it comes to contain 1 % of the weight to 10% of the weight, 
respectively by making 1 % of the weight - 10 % of the weight and photocatalyst powder, 
and/or a sol into solid content. 

[Claim 8] It is the photocatalyst support structure which has support and the photocatalyst layer 
formed on said support. Said photocatalyst layer It is the constituent for photocatalyst 
stratification which contains photocatalyst powder and/or a photocatalyst sol in a silicon 
compound, a metallic-oxide sol and/or a metal hydroxide sol, and a list. Said photocatalyst 
powder and/or a photocatalyst sol are included by oxide conversion to the whole solid content in 
a constituent 10 % of the weight to 30% of the weight. And the photocatalyst support structure 
which it comes to form from the constituent for photocatalyst stratification whose ratio of the 



mean particle diameter of the mean particle diameter of said metallic-oxide sol and/or a metal 
hydroxide sol, said photocatalyst powder, and/or a photocatalyst sol is two or more. 
[Claim 9] Said photocatalyst layer is the photocatalyst support structure according to claim 8 
currently formed by 50nm - 200nm in thickness. 

[Claim 10] The photocatalyst support structure according to claim 8 which has further the 
interlayer who consists of a monolayer or a double layer more than two-layer between sard 
support and photocatalyst layers. 

[Claim 11] Said interlayer is the photocatalyst support structure according to claim 10 in winch 
thickness is formed by 300nm - SOOOnm. 

[Claim 12] Said interlayer is the photocatalyst support structure according to claim 10 which it 
comes to form from the silicon modified resin which converts silicon into an oxide and contains 
it 2 % of the weight to 60% of the weight, the resin which converts colloidal silica into an oxide 
and contains it 5 % of the weight to 40% of the weight, or the resin which converts polysihcon 
KOKISAN into an oxide and contains it 3 % of the weight to 60% of the weight. 
[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Even if this invention is the case where came to be formed from this 
constituent on the constituent for photocatalyst stratification which comes to contain a 
photocatalyst, and support, and excelled in transparency, and it is formed on transparence 
support, it relates to the photocatalyst support structure which has a photocatalyst layer without 
the optical interference color. 
[0002] 

[Description of the Prior Art] The photocatalyst support structure which makes it come to 
support from the former the matter which has photocatalyst activity, such as a titanium dioxide, 
on support, such as a plastic sheet, and a glass plate, a ceramic plate, is known. This 
photocatalyst support structure is used for water purification, deordorization, antifouhng, 
sterilization, waste water treatment, growth control of an alga, various chemical reactions, etc. 
[0003] However, it is reported that the photolysis of this organic substance (support) may be 
carried out by the catalysis, or photodegradation may be carried out, and the photocatalyst 
support structure using the support which makes the organic substance a subject had a problem 
in the endurance, when the photocatalyst was supported on support (for example, the Otani text, 
polymer processing refer to 42-volume, No. 5, p!8 (1993), Seino "titanium oxide" work 
assembly hall, and pl65 grade). 

[0004] Then, in order to solve this problem, the interlayer who consists of the quality of the 
material which has photodegradable one-proof is prepared on support, and the photocatalyst 
support structure which comes to form a photocatalyst layer on this interlayer is proposed (for 



example, reference, such as WO 97/No. 00134 official report and WO 98/No. 25711 official 
report). 

[0005] Each above-mentioned photocatalyst support structure has the interlayer (it is also called 
a "glue line".) who raises the adhesion between layers between support and a photocatalyst layer, 
and protects support from decomposition by the photocatalyst, and cannot carry out the 
photolysis of the interlayer itself easily due to a photocatalyst. 

[0006] Moreover, the coating liquid for hydrophilic coat formation which has the titania sol, the 
silica sol, and/or alumina sol which carried out hydrolysis processing of the titanium complex 
formed in JP,10-204323,A with the solution containing a titanium alkoxide and the organic 
substance of a diol mold, for example as a thing aiming at offering the photocatalyst support 
structure which is excellent in transparency is indicated. There, especially when the silica sol in 
within the limits whose particle diameter of a colloidal particle is 3nm - 30nm, and the diameter 
of a colloidal particle use the alumina in within the limits which is 5nm - 20nm, the purport 
from which the photocatalyst layer which is excellent in transparency is obtained is explained. 
[0007] Moreover, in JP,11-140432,A, it is the constituent which gives a hydrophilic property to 
front faces, such as synthetic resin, and the light catalytic hydrophilic-property constituent 
which consists of stable aquosity dispersion liquid containing a light catalytic metallic-oxide 
particle, the colloidal silica stabilized with the univalent cation, and a nonionic surfactant and/or 
an anionic surfactant is indicated. 

[0008] Even if then, it forms a photocatalyst layer by the thickness of 0.2 micrometers or less by 
using ** this light catalytic hydrophilic-property constituent on support, As that it has the 
outstanding photocatalyst activity, and nebula by the scattered reflection of light can be 
prevented, and coloring of the surface phase of the photocatalyst layer by optical interference 
can be prevented, and ** colloidal silica, the particle diameter is desirable, it is an about 
10-micrometer thing more preferably, and 100 micrometers or less of purports that what is 
stabilized with univalent cations, such as sodium ion and ammonium ion, is desirable are 
explained. 

[0009] As what limits the particle diameter of the metallic-oxide particle contained in a 
photocatalyst layer in relation to this invention, For example, it sets to JP,10-237416,A. Are the 
hydrophilic grant material which gives a hydrophilic property to a base material front face, and 
the irradiated luminous energy generates an excitation electron and an electron hole, and it 
functions as a catalyst. The moisture on the front face of a catalyst or moisture, and the 
photocatalyst that generates a hydroxyl group through generation of the hydroxyl radical under 
existence of oxygen, The compound which has the property which this hydroxyl group 
chemisorbs is contained, said hydroxyl group is chemisorbed on the front face of said 
photocatalyst and said compound, it holds and the hydrophilic radical material which gives a 



hydrophilic property with the this held hydroxyl group is indicated. 

[0010] There the compound contained in hydrophilic grant material At least one sort chosen 
from Si02, aluminum 203, and Zr02, Ge02, Th02 and ZnO is desirable, and in using the 
compound which has the particle size whose particle size is about 0.005 - 0.1 micrometers of 
abbreviation Since it can continue and a high hydrophilic property can be given to certain and a 
long period of time by -OH generated with the photocatalyst arriving at a compound particle 
front face from the both sides, since chemisorption of the -OH is carried out as a hydroxyl group 
on the surface of [ almost all ] a compound, and viscosity accommodation can be performed by 
technique, such as a well-known ball mill and a sol gel process The desirable thing is indicated. 
[0011] 

[Problem(s) to be Solved by the Invention] However, in support which was mentioned above, 
and the photocatalyst support structure which prepares an interlayer between photocatalyst 
layers, when the high transparency in the case of using clear glass and a transparence plastics 
Plastic solid, for example as support etc. was required, incident light reflected irregularly, and it 
became cloudy, and there was a case where it was tinctured with colors (gold etc.) with the 
characteristic front face of the photocatalyst support structure by optical interference, and was 
visible. 

[0012] Therefore, especially this invention aims at offering the photocatalyst support structure 
excellent in endurance, without having high transparency and the interference color arising, 
when using transparence support. 
[0013] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly that an 
above-mentioned technical problem should be solved, this invention persons find out the 
photocatalyst support structure which comes to form the following constituents for 
photocatalyst formation, and this constituent on support, and came to complete this invention. 
[0014] This invention Namely, the 1st silicon compound, a metallic-oxide sol, and/or a metal 
hydroxide sol, It is the constituent for photocatalyst stratification which contains photocatalyst 
powder and/or a photocatalyst sol in a list. Said photocatalyst powder and/or a photocatalyst sol 
are included by oxide conversion as solid content to said whole constituent 0.1 % of the weight 
to 30% of the weight. The constituent for photocatalyst stratification characterized by the ratio 
of the mean particle diameter of the mean particle diameter of said metallic-oxide sol and/or a 
metal hydroxide sol, said photocatalyst powder, and/or a photocatalyst sol being two or more is 
offered. In addition, in this invention, "a metallic-oxide sol and/or a metal hydroxide sol" are the 
minds of a metallic-oxide sol, a metal hydroxide sol or a metallic-oxide sol, and a metal 
hydroxylation oxide sol. 

[0015] As for the constituent for photocatalyst stratification of this invention, in said 1st 



invention, it is desirable to contain the photocatalyst powder and/or photocatalyst sol in the 
range whose mean particle diameter is 5nm - 8nm. 

[0016] As for the constituent of this invention, it is desirable to contain the metallic-oxide sol 
and/or metal hydroxide sol in the range whose mean particle diameter is 4nm - 50nm. 
[0017] As for the constituent of this invention, it is more desirable to contain said metallic-oxide 
sol and/or a metal hydroxide sol by oxide conversion to the whole solid content contained in a 
constituent 40 % of the weight to 60% of the weight. 

[0018] Moreover, as for said metallic-oxide sol and/or a metal hydroxide sol, it is desirable that 
they are the oxide sol of at least one sort of metals chosen from the group which consists of 
silicon, aluminum, titanium, a zirconium, niobium, a tantalum, magnesium, a tungsten, and tin, 
and/or the sol of a hydroxide. 

[0019] Furthermore, average degree of polymerization is the partial hydrolysis product of the 
tetramethoxy silane of 3-10, and/or a tetra-ethoxy silane, and, as for the silicon compound 
contained in the constituent of this invention, it is desirable that the content of a tetramethoxy 
silane or a tetra-ethoxy silane monomer is the silicon compound which is 5 or less % of the 
weight to the whole silicon compound. 

[0020] Especially, suitably, the constituent for photocatalyst stratification of this invention 
makes solid content a metallic-oxide sol and/or a metal hydroxide sol for a silicon compound 
0.05 % of the weight to 2% of the weight, and comes to contain them 1 % of the weight to 10% 
of the weight, respectively by making 1 % of the weight - 10 % of the weight and photocatalyst 
powder, and/or a sol into solid content. 

[0021] This invention is the photocatalyst support structure characterized by providing the 
following. Moreover, said photocatalyst layer It is the constituent for photocatalyst stratification 
which contains photocatalyst powder and/or a photocatalyst sol in a silicon compound, a 
metallic-oxide sol and/or a metal hydroxide sol, and a list. Said photocatalyst powder and/or a 
photocatalyst sol are included as solid content to said whole constituent 10 % of the weight to 
30% of the weight. The photocatalyst support structure which it comes to form from the 
constituent for photocatalyst stratification whose ratio of the mean particle diameter of the mean 
particle diameter of said metallic-oxide sol and/or a metal hydroxide sol, said photocatalyst 
powder, and/or a photocatalyst sol is two or more. The 2nd support The photocatalyst layer 
formed on said support 

[0022] As for said photocatalyst layer, in the photocatalyst support structure of said 2nd 
invention, it is desirable to come to be formed by 50nm - 200nm in thickness. 
[0023] Moreover, in the photocatalyst support structure of this invention, it is desirable to have 
further the interlayer who consists of a monolayer or a double layer more than two-layer 
between said support and photocatalyst layers. 



[0024] As for said interlayer, it is desirable to come to form thickness by 300nm - 5000nm, and, 
as for said interlayer, it is more desirable to come to be formed from the silicon conversion resin 
which converts silicon into an oxide (silicon dioxide) and contains it 2 % of the weight to 60% 
of the weight, the resin which converts colloidal silica into an oxide and contains it 5 % of the 
weight to 40% of the weight, or the resin which converts polysilicon KOKISAN into an oxide 
and contains it 3 % of the weight to 60% of the weight. 

[0025] Since the constituent for photocatalyst stratification of this invention contains the 
photocatalyst powder which has a predetermined particle diameter ratio or predetermined, 
predetermined particle diameter and/or the photocatalyst sol, the metallic-oxide sol and/or the 
metal hydroxide sol, and the silicon compound, it can form on support the photocatalyst layer 
which is excellent in transparency and does not have the interference color in a front face. 
[0026] The photocatalyst support structure of this invention has the photocatalyst layer formed 
with the above-mentioned constituent for photocatalyst stratification. This photocatalyst layer is 
excellent in transparency, and the interference color does not produce it on a front face. 
[0027] Moreover, when the photocatalyst support structure of this invention has the interlayer, 
this interlayer pasted up support and a photocatalyst layer firmly, and has played the role which 
protects support from the photolysis by the photocatalyst. 
[0028] 

[Embodiment of the Invention] The constituent for photocatalyst stratification concerning this 
invention contains the (C) silicon compound in (A) photocatalyst powder and/or a photocatalyst 
sol, (B) metallic-oxide sol and/or a metal hydroxide sol, and a list. 

[0029] (A) When the photocatalyst which is a photocatalyst (A) component dries with the 
drying temperature of photocatalyst layers, such as the shape of the shape of powder and a sol, 
and a solution, all can be used, if it fixes through the layer of a support top or others and 
photocatalyst activity is shown. Since photocatalyst layer transparency will improve and 
straight-line transmission will become high if particle diameter uses preferably 20nm or less of 
things lOnm or less when using a sol-like photocatalyst, it is desirable especially when applying 
to the glass substrate and plastics Plastic solid with which transparency is demanded. Moreover, 
when the color and the pattern are printed by the support of a substrate, a transparent 
photocatalyst layer can be formed, without harming the color and shank of a substrate. 
[0030] As this photocatalyst, oxides, such as titanium oxide, a zinc oxide, tin oxide, a zirconium 
dioxide, tungstic oxide, chromic oxide, molybdenum oxide, ferrous oxide, nickel oxide, 
ruthenium oxide, cobalt oxide, oxidization copper, manganese oxide, a germanium dioxide, a 
lead oxide, cadmium oxide, a vanadium oxide, niobium oxide, tantalum oxide, an oxidization 
rhodium, and rhenium oxide, etc. are mentioned, for example. In these, titanium oxide, a zinc 
oxide, tin oxide, a zirconium dioxide, tungstic oxide, ferrous oxide, niobium oxide, especially 




an anatase mold titanium dioxide are desirable from the point which shows the photocatalyst 
activity which was excellent even when heat hardening was performed at low temperature 100 
degrees C or less. 

[0031] Moreover, what added metals or these metallic oxides, such as Pt, Rh, Ru, Ru02, Nb, Cu, 
Sn, nickel, Fe, and Ag, can be used for these using a photocatalyst reduction operation of a 
photocatalyst. 

[0032] Although catalytic activity becomes high so that it is abundant, as for the content of the 
photocatalyst in a photocatalyst layer, it is desirable that it is 0.1 % of the weight - 30 % of the 
weight from an adhesive point to the constituent for photocatalyst stratification. At less than 
0.1 % of the weight, photocatalyst activity is not enough, and in exceeding 30 % of the weight, 
while photocatalyst activity is saturated, adhesion with a base material worsens. 
[0033] (B) The sol of being a metallic-oxide sol and/or a metal hydroxide sol (B) component (a 
metallic oxide and/or metal hydroxide) has the effectiveness of pasting up photocatalyst powder 
firmly on support (or other layers). 

[0034] As a metal component of said metallic oxide and a metal hydroxide, silicon, aluminum, 
titanium, a zirconium, magnesium, niobium, a tantalum, a tungsten, tin, etc. can be illustrated 
preferably. Moreover, silicon, aluminum, titanium, a zirconium, the oxide gel containing two or 
more sorts of metals chosen from niobium, or hydroxide gel can also be used as a metal 
component. 

[0035] As for the mean particle diameter of said metallic-oxide sol and/or the sol of a metal 
hydroxide, it is desirable that the range of the ratio of the mean particle diameter of said 
photocatalyst powder and/or a photocatalyst sol and the mean particle diameter of a 
metallic-oxide sol and/or the sol of a metal hydroxide is 2-5 preferably two or more. When this 
value is less than two, the interference color in the front face of a photocatalyst layer cannot be 
prevented effectively. On the other hand, in exceeding 5, there is a possibility that the film 
reinforcement of a photocatalyst layer may fall. 

[0036] In this case, as for the mean particle diameter of said metallic-oxide sol and/or a metal 
hydroxide sol, it is more desirable that it is 4-50nm. 

[0037] The content of a metallic-oxide sol or a metal hydroxide sol has 1 % of the weight - 10 
desirable % of the weight to the whole constituent for photocatalyst stratification. When a 
content is less than 1 % of the weight, film reinforcement falls, and if 10 % of the weight is 
exceeded, on the other hand, adhesion with a base material will fall. 

[0038] (C) The silicon compound which is a silicon compound (C) component plays the role 
which controls that the increment in viscosity and particle sedimentation by aging of the 
constituent for photocatalyst stratification arise while raising adhesion with film reinforcement 
and a base material. 



[0039] as this silicon compound — a general formula - Rl expresses the alkyl group of carbon 
numbers (you may permute by the amino group, the chlorine atom, or the carboxyl group) 1-8 
among a :SiRlnl(OR2)4-nl[type, R2 expresses the alkyl group of the carbon numbers 1-8 
which may be permuted by the alkoxy group, and nl expresses 0, 1, or 2. ] It can come out and 
one sort or two sorts or more of mixture, the alkoxysilane expressed or those partial hydrolysis 
products, can be used. 

[0040] As said Rl, a methyl group, an ethyl group, a vinyl group, gamma-glycidoxy propyl 
group, gamma-methacryloxypropyl radical, gamma-(2-aminoethyl) aminopropyl radical, 
gamma-chloropropyl radical, gamma-mercapto propyl group, gamma-aminopropyl radical, 

1- acryloxyprophyl radical, etc. are mentioned. 

[0041] Moreover, as a radical expressed with OR2, a methoxy group, an ethoxy radical, 
n-propoxy group, an isopropoxy group, an n-butoxy radical, a beta-methoxyethoxy radical, 

2- ECHIRUHEKI siloxy radical, etc. can be mentioned. 

[0042] Said general formula: As an example of a silicon compound expressed with 
SiRlnl(OR2)4-nl, a tetramethoxy silane, a tetra-ethoxy silane, methyl trimetoxysilane, ethyl 
trimethoxysilane, methyl triethoxysilane, and these partial hydrolysis products can be 
mentioned preferably. 

[0043] Especially in this invention, use of a tetramethoxy silane, tetra-ethoxy silanes, or these 
partial hydrolysis products is [ among these ] desirable from the reasons of acquisition ease, 
handling nature, etc. 

[0044] The partial hydrolysis product of tetra-alkoxysilane can be prepared by dissolving the 
specified quantity of these tetra-alkoxysilane in water or organic solvents, such as water, a 
methanol, ethanol, and ethyl acetate, adding the acid or base of heating or the specified quantity 
as it is for example, and making it hydrolyze partially. 

[0045] Usually, as for the unreacted amount of survival of tetra-alkoxysilane monomer with 

3- 10, it is desirable that it is 5 or less % of the weight of the whole silicon compound. 
[ desirable / polymerization degree / and ] 

[0046] Moreover, as said partial hydrolysis product, it is desirable that the polymerization 
degree especially uses the partial hydrolysis product of the tetramethoxy silane of 3-10 and/or a 
tetra-ethoxy silane. 

[0047] As for the content of said silicon compound, it is desirable that it is 0.05 % of the weight 
- 2 % of the weight in silicon-dioxide conversion to the whole solid content in the constituent 
for photocatalyst stratification. At less than 0.05 % of the weight, when the mothball stability of 
the constituent for photocatalyst stratification falls and 2 % of the weight is exceeded, the fall of 
the photocatalyst activity of a photocatalyst is remarkable. 

[0048] The constituent for photocatalyst stratification contains the above (A), (B), and the (C) 



component at least, and a suitable solvent is made to dissolve or suspend it, and it can be 
prepared. Although the thing of a low-boiling point is desirable as this solvent, these two or 
more sorts of mixed solvents, such as aliphatic hydrocarbon [, such as aromatic hydrocarbon; 
pentanes, such as ester; benzene, such as ketones; ethyl acetate, such as alcohols; acetones, such 
as water; methyl alcohol, ethyl alcohol isopropyl alcohol, and a butanol, a methyl ethyl ketone, 
methyl isobutyl ketone, an acetylacetone, and a cyclohexanone, and butyl acetate, toluene, and a 
xylene, a hexane, a heptane, and a cyclohexane, ];, can be used, for example. 
[0049] As for the **** support structure of this invention, it is desirable to come to form a 
photocatalyst layer on support fundamentally, and to have an interlayer further between support 
and a photocatalyst layer. 

[0050] If a photocatalyst can be supported through direct or an interlayer on support as support 
used for the photocatalyst structure of this invention, there will be no limit in the quality of the 
material, a configuration, etc. 

[0051] As a configuration of this support, if a photocatalyst can be supported, there is especially 
no limit, and although there is nothing, the shape of a film, tubular, fibrous, reticulated, tabular, 
a shell, etc. will be mentioned, for example. 

[0052] More specifically For example, polyolefin resin, such as polyethylene and polypropylene, 
Acrylic resin, such as a polymethyl methacrylate, polymethylacrylate, and polymethacrylic acid 
ethyl, A polyvinyl chloride, polystyrene, acrylonitrile-butadiene-styrene copolymer (ABS 
plastics), Thermoplastics, such as a polycarbonate, phenol resin, a urea-resin, unsaturated 
polyester, Thermosetting resin, such as polyurethane, an epoxy resin, melamine resin, and 
diallyl phthalate resin, In addition, the films and plates of synthetic resin, such as 
polyfluoroethylene and silicone, Ceramic plates, such as various glass, pottery, earthenware, and 
an enamel, a gypsum plate, A gypsum-fibrosum slag plate, a calcium silicate board, a 
lightweight aerated concrete plate, a hollow extrusion cement plate, A pulp cement board, an 
asbestos cement plate, a cement chip board, a glass fiber strengthening cement plate, A griddle, 
an aluminum plate, an aluminium alloy plate, a galvanization steel plate, a copper plate, Metal 
plates, such as a copper alloy plate and stainless steel **, the wood veneer, a wood plywood, a 
particle board, Woody plates, such as MDF (semi-gross density fiberboard), kraft paper, coat 
paper, titanium paper, Linter paper, the paper board, plaster board paper, paper of fine quality, 
tissue paper, paraffin paper, Natural fibers, such as papers, such as glassine, art paper, and 
parchment paper, hair, silk, and hemp, Regenerated fibers, such as rayon and acetate, nylon, an 
acrylic, a polyamide, Synthetic fibers, such as polyester, a polyacrylonitrile, a polyvinyl chloride, 
and a polyvinylidene chloride, Independent or the textile fabrics which consists of mixed fiber 
of heat-resistant fiber, such as aramid, a nonwoven fabric, Fiber, such as knitted fabric, glass 
fiber, asbestos, a potassium titanate fiber, a silica fiber, Compound strengthening fiber, such as a 



carbon fiber and an alumina fiber, phenol resin, a urea-resin, The so-called FRP plate which 
glass fiber, a nonwoven fabric, a textile, paper, and other various fiber base materials were made 
to carry out sinking-in hardening, and compound-ized resin, such as unsaturated polyester 
polyurethane, an epoxy resin, and melamine resin, is mentioned. Moreover, the compound base' 
material which, in addition to this, carried out the laminating of the two or more sorts by the 
well-known technique of the various above-mentioned materials, such as adhesives or heat 
welding, can also be used. 

[0053] Especially this invention has the desirable photocatalyst support structure which comes 
to form a photocatalyst layer on support with high transparency. When fabrication is carried out 
to the shape of a film as support with this high transparency, the straight-line permeability of 
light with a wavelength of 550nm can mention the high synthetic-resin film or high sheet of 
transparency which is 50% or more. 

[0054] As this film or a sheet, a film or sheets, such as polyethylene terephthalate, a 
polycarbonate, polyacrylic ester, polymethacrylate, polyethylene, polypropylene, a polyamide 
polyimide, polystyrene, a polyvinyl chloride, polyvinylidene fluoride, polytetrafluoroethylene' 
fluoride ethylene propylene rubber, a fluoride ethylene ethylene copolymer, and an 
ethylene-vmylacetate copolymer, are mentioned, for example. 

[0055] An interlayer can form the constituent for interlayer formation coating and by drying on 
support. As for this constituent for interlayer formation, it is desirable to contain the silicon 
conversion resin which contains silicon by oxide conversion 2 % of the weight to 60% of the 
weight, the resin which contains colloidal silica by oxide conversion 5 % of the weight to 40% 
of the weight, or the resin which contains a polysiloxane by oxide conversion 3 % of the weight 
to 60% of the weight. 

[0056] The colloidal silica in the content of the silicon in these silicon conversion resin and 
resin and the content of a polysiloxane become lacking in the adhesion of an interlayer and 
support by oxide conversion at the case of under the specified quantity, and an interlayer 
becomes easy to deteriorate with a photocatalyst, and a photocatalyst layer becomes easy to 
exfohate. On the other hand, if the specified quantity is exceeded, the adhesion of an interlayer 
and support will become scarce. 

[0057] Although there will be especially no limit as resin which can introduce said silicon 
colloidal silica, and/or a polysiloxane (or content) if these things can be introduced (or content)' 
vanous synthetic resin, such as acrylic silicon resin, epoxy silicon resin, polyester silicon resin' 
alkyd resin, urethane resin, and polyester resin, is mentioned, for example. 
[0058] Silicon conversion resin, such as acrylic silicon resin, epoxy silicon resin, and polyester 
silicon resin, is [ among these ] most excellent in respect of adhesion with membrane formation 
nature, film reinforcement, and support. 



[0059] As the manufacture approach of silicon conversion resin, there are an approach by the 
ester exchange reaction, an approach by the graft reaction using silicon macromere or a reactant 
silicon monomer, an approach by the hydrosilylation reaction, an approach using block 
copolymerization, etc. The object made from this invention by what kind of approach can also 
be used. As for this silicon conversion resin, it is desirable to convert silicon into an oxide from 
the point which raises an adhesive property with a photocatalyst layer, and to come to contain 
2 % of the weight to 60% of the weight. 

[0060] Anythings can be used for it even if colloidal silica is a silica sol obtained by 
hydrolyzing a silicon alkoxide even if it is the silica sol obtained by carrying out the cation 
exchange of the specific silicate water solution. 

[0061] As an approach of making resin containing colloidal silica, the approach of mixing a 
resin solution and a colloidal silica solution (suspension) to homogeneity is common. In 
addition, that to which the polymerization (or hardening) of a macromolecule monomer or the 
oligomer was carried out where colloidal silica is distributed can also be used. As for the 
particle diameter of colloidal silica, it is desirable that it is lOnm or more from the point which 
raises an adhesive property with a photocatalyst layer. 

[0062] Moreover, the colloidal silica processed by the silane coupling agent in order to raise the 
dispersibility of colloidal silica and resin can be used. In order to paste up a photocatalyst firmly 
on support, the addition to the resin of colloidal silica is converted into an oxide, and its 5 - 
40 % of the weight is desirable. In addition, when using the colloidal silica processed by the 
silane coupling agent, the addition of colloidal silica can be reduced. 

[0063] as a polysiloxane ~ a general formula — R3 among a :SiCln2(OH) nthree R3n4(OR4) 
n5[type The alkyl group of carbon numbers 1-8 is expressed. (The amino group, the carboxyl 
group, or the chlorine atom may permute) R4 the alkyl group of the carbon numbers 1-8 which 
may be permuted by the alkoxy group is expressed, n2, n3, and n4 express 0, 1, or 2, and n5 
expresses 2, 3, or 4, and it is n2+n3+n4+n5=4. ] It can come out and the polycondensation 
resultant of a silicon alkoxide expressed can be used. 

[0064] As said R3, the alkyl group of the carbon numbers 1-8 permuted by amino groups, such 
as the alkyl group of the carbon numbers 1-8, such as methyl, ethyl, propyl, isopropyl, and butyl, 
or aminomethyl, aminoethyl, carboxyl methyl, carboxy ethyl, chloro methyl, and a chloropropyl 
radical, the carboxyl group, or the chlorine atom can be illustrated. 

[0065] As an example of this silicon alkoxide, a tetramethoxy silane, a tetra-ethoxy silane, 
methyl trimetoxysilane, methyl triethoxysilane, etc. are mentioned. 

[0066] As the introductory approach to the resin of a polysiloxane (a) — the approach of mixing 
silicon ARUKISHIDO with a resin solution in the state of a monomer, and making it hydrolyze 
with the moisture in air at the time of interlayer formation, and (b), although there is the 



approach of mixing the partial hydrolysate of a silicon alkoxide with resin beforehand, and 
making it hydrolyze with the moisture in air further at the time of interlayer formation etc. 
variously As long as it is mixable with resin to homogeneity, what kind of approach may be 
used. 

[0067] Moreover, in order to adjust the hydrolysis rate of a silicon alkoxide, little addition of an 
acid or the base catalyst may be carried out into mixture. In order to paste up a photocatalyst 
layer on support firmly, the addition to the resin of polish ROKINSAN is converted into an 
oxide, and 3 % of the weight - its 60 % of the weight is desirable. 

[0068] It is desirable to use the resin containing both said colloidal silica and a polysiloxane as 
an interlayer in this invention furthermore. In this case, by the sum total of the colloidal silica in 
an interlayer and the content of a polysiloxane converting into an oxide, if it is 5 % of the 
weight - less than 40 % of the weight, support and a photocatalyst layer are pasted up firmly, 
total light transmission with a wavelength [ of the sum total of an interlayer and a photocatalyst 
layer ] of 550nm has 70% or more of transparency, it is prevented that the optical interference 
color appears and it can obtain the interlayer who was excellent in alkali resistance in addition 
to it. 

[0069] The constituent for interlayer formation contains the silicon conversion resin which 
contains said silicon two to 60% of the weight by oxide conversion at least, the resin which 
contains colloidal silica by oxide conversion 5 % of the weight to 40% of the weight, or the 
resin which contains a polysiloxane by oxide conversion 3 % of the weight to 60% of the weight, 
and a suitable solvent is made to dissolve or suspend it, and it can be prepared. 
[0070] Although the thing of a low-boiling point is desirable as this solvent, these two or more 
sorts of mixed solvents, such as aliphatic hydrocarbon [, such as aromatic hydrocarbon; 
pentanes, such as ester; benzene, such as ketones; ethyl acetate, such as alcohols; acetones, such 
as water; methyl alcohol, ethyl alcohol isopropyl alcohol, and a butanol, a methyl ethyl ketone, 
methyl isobutyl ketone, an acetylacetone, and a cyclohexanone, and butyl acetate, toluene, and a 
xylene a hexane, a heptane and a cyclohexane, ];, can be used, for example. 
[0071] Moreover, in said constituent for interlayer formation, endurance can be raised by 
mixing light stabilizer, an ultraviolet ray absorbent, etc. in order to control degradation by an 
interlayer's photocatalyst operation. As light stabilizer which can be used, although a hindered 
amine system is desirable, other objects are also usable. 

[0072] A triazole system ultraviolet ray absorbent etc. can be used as an ultraviolet ray 
absorbent. These additions are 0.01 % of the weight - 5 % of the weight preferably to the whole 
constituent 0.005 % of the weight to 10% of the weight. 

[0073] As an approach of forming an interlayer, although there is especially no limit, the coat of 
the organic solvent solution of said constituent for interlayer formation, organic solvent 



suspension, the moisture powder emulsion, etc. can be carried out to a carrier surface with print 
processes, the sheet forming method, the spray spraying method, a DIP coating method, a spin 
coating method, etc., and it can use the approach of drying, for example. Although drying 
temperature changes also with classes of a solvent or resin, the temperature of 150 degrees C or 
less is desirable. 

[0074] In addition, when it is required in a short time, such as gravure, to carry out desiccation 
hardening of the interlayer, it is also desirable to add hardening accelerators, such as a silicon 
system curing agent, to the solid content of the constituent for interlayer formation according to 
a required cure rate 0.1 % of the weight to 10% of the weight. 

[0075] Moreover, said interlayer may be formed from the double layer more than two-layer, and, 
as for an interlayer's thickness (it is total thickness when an interlayer consists of more than 
two-layer), it is desirable that it is 200nm or more. If there is 200nm or more of thickness, a 
photocatalyst layer can be pasted up firmly and the photocatalyst structure with high endurance 
can be obtained. 

[0076] In order to form a photocatalyst layer on an interlayer, it can form by the approach same 
with forming said interlayer. Moreover, a photocatalyst is distributed in the state of the 
precursor solution of a metallic-oxide sol or a metal hydroxide sol, and it may hydrolyze or 
neutralization decompose at the time of a coat, and you may make it solate or gel. 
[0077] When using a sol, the acid, the deflocculatant of alkali, etc. may be added for 
stabilization. As a drying temperature at the time of the photocatalyst stratification, although it 
changes also with the support quality of the material and resin quality of the materials in an 
interlayer, the range of 30 degrees C - 200 degrees C is usually desirable. 

[0078] Moreover, before forming a photocatalyst layer, it is desirable to perform easily-adhesive 
processing to an interlayer front face. When the adhesion between layers of an interlayer and a 
photocatalyst layer is raised remarkably and forms a photocatalyst layer in an interlayer front 
face by performing easily-adhesive processing to an interlayer front face, nebula can be 
produced by scattered reflection or it can prevent effectively that gold and the so-called 
interference color which looks equivocal appear with the include angle which a photocatalyst 
layer front face looks at. 

[0079] As this easily-adhesive processing, the method of performing corona discharge treatment 
and UV-ozonization is mentioned in an interlayer front face, for example. 

[0080] Although, as for activity, the one where the thickness of a photocatalyst layer is thicker 
becomes high, 50nm - 200nm is usually desirable. In order to also penetrate the ultraviolet rays 
which a photocatalyst uses although excelled at light transmission nature in the case of less than 
50nm while the effectiveness of the improvement in photocatalyst activity will be saturated, if 
set to 200nm or more, it becomes impossible to desire high activity. 




[0081] If especially thickness of a photocatalyst layer is set to 50nm - 200nm and the 
photocatalyst particle whose particle diameter is 5-10nm is moreover used, total light 
tran S m ission in the wavelength of 550nm of the sum total of a photocatalyst layer and an 
interlayer can be made into 70% or more. 

[0082] As goods with the photocatalyst support structure of this invention, at least to a part For 
example, the inner sheathing material of buildings, such as wallpaper, wall surface material a 
wmdowpane, a sash, and window frames, Various interior products, such as a blind, a curtain' a 
carpet, and a showcase, Various glassware, such as glasses, a glass lens, a windshield, a door 
mirror, and a mirror, A luminaire, a floodlight, the black light, television, a refrigerator, audio 
equipment, Electrical machinery and apparatus, such as a computer, a personal computer a 
printer, and facsimile, tentorium, The sheets for plantation arts, food packaging materials, etc 
such as an inner sheathing material of cars, such as furniture, such as daily necessaries, such as 
an umbrella and a tablecloth, a wardrobe, a bookshelf, a desk, and a table, an automobile an 
electric car, an airplane, and a vessel, a film for agriculture, a weed barrier sheet, and a seedling 
raising sheet, are mentioned. 

[0083] The plastic film which prepared the photocatalyst structure of this invention can be stuck 
on the mside of the windowpane of an automobile or various transportation devices 
refrigeration / refrigeration showcase, a greenhouse, etc. taking advantage of the antifouling 
antibacterial, and a deordorization function by considering as the film which applied acrylic or a 
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[0084] And lt becomes possible to consider as the high film of fluoroscopy nature effective in 
disassembly of the minute amount organic substance of a building envelope, the pollution 
control on the front face of glass, and the scattering prevention at the time of breakage. 

[Example] Next, an example explains this invention to a detail further. Without being restricted 
to the following examples, this invention is the range which does not deviate from the main 
point of this invention, and can change suitably the thickness of the contents of the constituent 
of the quality of the materia, of support, a configuration, the constituent for interlayer formation 
and the constituent for photocatalyst stratification, the blending ratio of coal, and each class etc. ' 
0086] It is example 1 oxide conversion and is the acrylic silicon resin (glass transition 
emperature of 20 degrees C) of 2% of silicone contents, Polymerization degree was the partial 
hydrolysis product of the tetramethoxy silane of 3-6, and the content of a tetramethoxy silane 
monomer mixed 5 or less % of the weight of oligomer, and colloidal silica (the product made 
from Nissan Chemistry, trade name:IPA-ST) to the solid content weight ratio 60:35:5, it diluted 
so that solid content concentration might become 15% of the weight with an 
ethanol-butanol-ethyl-acetate mixed solvent, and the oxide conversion mole ratio of 



tetramethoxy silane oligomer mixed 2Eq of water further, and it considered as the constituent 
coating liquid for interlayer formation. 

[0087] On the other hand, the oligomer and colloidal silica (particle diameter of 20nm) a 
photocatalyst sol (the Ishihara Sangyo Kaisha, Ltd. make, trade name:STS-01, solid content 
concentration of 30 % of the weight, mean particle diameter of 7nm) and whose polymerization 
degree are the partial hydrolysis products of the tetramethoxy silane of 3-6 were mixed to the 
solid content weight ratio 15:20:40, it diluted so that it might become 3 % of the weight of solid 
content using ethanol and water, and it considered as the coating liquid of the constituent for 
photocatalyst stratification. 

[0088] Subsequently, the interlayer coating liquid prepared previously was applied to the 
magnitude 70mmx70mm weatherability PET film front face with the MEIYABA method of 
construction, it dried at 40 degrees C for 24 hours, and the interlayer of 2 micrometers of 
thickness was formed on the PET film. Then, the transparent photocatalyst support film was 
produced by applying to an interlayer front face the coating liquid of the constituent for 
photocatalyst stratification prepared previously by the same approach, and performing 
desiccation at 60 degrees C for 24 hours. 

[0089] When the sunshine carbon arc weather meter (the Suga Test Instruments Co., Ltd. make, 
WEL-SUN-HCH mold) was used for the obtained film and the accelerated weathering test was 
performed, the crack was not looked at by the photocatalyst layer and the interference color was 
not accepted in it for at least 500 hours, either. Moreover, the contact angle on the front face of a 
film after a 500-hour accelerated test is 1.46 degrees, and was maintaining the good hydrophilic 
property. 

[0090] The oligomer and colloidal silica (mean particle diameter of 20nm) whose 
polymerization degree is 3-6 were mixed to the solid content weight ratio 10:20:45, it diluted so 
that it might become 5 % of the weight of solid content using ethanol and water, and it is the 
partial hydrolysis product of an example 2 photocatalyst sol (the Ishihara Sangyo Kaisha, Ltd. 
make, trade name:STS-01, solid content concentration of 30 % of the weight, mean particle 
diameter of 7nm), and a tetramethoxy silane, and the constituent for photocatalyst stratification 
was adjusted. 

[0091] Coating of the constituent for interlayer formation of the same presentation as an 
example 1 was carried out to the weatherproof PET (polyethylene terephthalate) film (Toray 
Industries, Inc. make) of 70mmx70mm magnitude with the MEIYABA method of construction, 
it dried at 40 degrees C for 24 hours, and the interlayer of 2 micrometers of thickness was 
formed. 

[0092] Then, on this interlayer, coating of the constituent for photocatalyst stratification 
obtained previously was carried out by the approach same with having formed the interlayer, 



and the photocatalyst layer was formed by performing desiccation at 60 degrees C for 24 hours. 
[0093] The distance between a sample and the black light was adjusted and the obtained film 
was irradiated so that the ultraviolet-rays reinforcement on the front face of a film might 
become 3 mW/cm2. After being immersed in the 0.1-% of the weight water solution of a 
methylene blue and 4 hydrate after that, this film front face was dried, and the distance of a 
sample and the black light was adjusted and was irradiated so that ultraviolet-rays reinforcement 
might become 1 mW/cm2 further. It was 82%, when color difference measurement was 
performed after UV irradiation and the cracking severity of a methylene blue was measured. 
[0094] Moreover, when the sunshine carbon arc weather meter (the Suga Test Instruments Co., 
Ltd. make, WEL-SUN-HCH mold) was used for the obtained film and the accelerated 
weathering test was performed, the crack was not looked at by the photocatalyst layer and the 
interference color was not accepted in it for at least 500 hours, either. 

[0095] In example of comparison 1 example 1, the same photocatalyst support film as an 
example 1 was produced using the same constituent for photocatalyst stratification as an 
example 1 except not adding water to the coating liquid of the same constituent for interlayer 
formation as an example except replacing with the colloidal silica with a particle diameter of 
20nm used for the coating liquid for photocatalyst stratification, and using colloidal silica with a 
particle diameter of 7nm. The interference color was seen using this thing as a result of the 
500-hour accelerated weathering test. 

[0096] In example of comparison 2 example 2, the same photocatalyst support film as an 
example 2 was produced except replacing with the colloidal silica with a particle diameter of 
20nm used for the coating liquid for photocatalyst stratification, and using colloidal silica with a 
particle diameter of 7nm. It was 14% when the cracking severity of a methylene blue as well as 
an example 2 was measured using this thing. 
[0097] 

[Effect of the Invention] Since the constituent for photocatalyst stratification of this invention 
contains the sol and silicon compound of the photocatalyst powder which has a predetermined 
particle diameter ratio or predetermined, predetermined particle diameter and/or a photocatalyst 
sol, a metallic oxide, and/or a metal hydroxide, it can form on support the photocatalyst layer 
which is excellent in transparency and does not have the interference color in a front face. 
[0098] The photocatalyst support structure of this invention has the photocatalyst layer formed 
with the above-mentioned constituent for photocatalyst stratification. This photocatalyst layer is 
excellent in transparency, and there is no interference color etc. in a front face. 
[0099] Moreover, when the photocatalyst support structure of this invention has the interlayer, 
this interlayer pasted up support and a photocatalyst layer firmly, and has played the role which 
protects support from the photolysis by the photocatalyst. 
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ztm>n#vt>* mt^v, musm. mm, wt 
7. mizT-tf— m~mti-?yiz. ioowf<o 

i-j&&>S>*F4 

[003 1 ] 4fc. ^3tM««03teSJL«S7E:f^ffl €r 
f'JfflLT. Pt, Rh, Ru, RuOj, Nb, Cu, 
Sn, Ni, Fe, A g^cO&Bk L< {i^iX^O^JR 

[0032] tmmm^co^sm^^&it. zm&iz 
mm&mznLx 0 . 1 3 omrnxx-hzcotf 

ffilK 0. 1 a»%*}^T'{i3t)l!l!«vStt* i +^T'(i 

^r<, 3oa»%s:iai.i,^K«. atwasE^^fisw 
[0033] < b ) ^mmw/)VRx//x\t±mim 
( b > &tftx-hh iAwmcmLif/x\t±mmm) 

[0034] iriBifeSK-fb^I/^^^bfe^m 

mikfttLx. mm. r^s-»7A N f-i?^^A. 

rj-r>A. ^y<04>*^»tfix?t2SRh<7)^S?>-# 
WTSK^y/Wt L < «i*K<b!i%y/PS:teffl-r£ - 

[00353 mi±mmmY)vmf/x\t±w^mt 




THIS PAGE BLANK (u,. w 



(5) H§2 002-53772 (P2002-537(5 



ti 2 - 5 OUST* & 4 U V > . - <0ffi# 2 sfcjftO 

[0036] lffiBAIH!Kb*V^Xt^/X« 

[0037] ^ttfl^//lOUi£lI*IM^/A'^ 
1 0 U\ *tf*#lM«%*»tf>*£fc: 

[0038] (C) ^'j3Wt^* 

( C ) j£#-c*>4 i^U n ffitmfcJ:tf*tt 

[0039] ^l.y'Javft^ftt LT«i, WittT— 
M:SiR'n, (OR*) 4-nj CzW. R>«, 

T )Va df y-*T« $ ixX v t> J; v ^fd& 1 ~ 8 <F>T 

nMo, 1 xi* 2 «*r . 

fSMW 1 SXts 2 W3Lh<oa-&* * fflv > &Zk tfX' * 

[0040] HtrlER 1 1 LT(±. *f-/i<*. xf-;i^. 

oJf^rotVUS, r- ( 2-T$yxfvU) 
[0041] 4£OR*T*£fU>Si:LT*;i. ^ h^f 

n-yh^^>m. 0-?(h^'>^h^^m. 2-x 

[0042] WE—** : S i R'n, ( OR* ) 4-n, T'Sl 
•/•/^X f-h^Xh^fx^^y. ^f-^HJ-X 

[0 04 3] Ztlh<r>o-h. *IWBCfiV^T(4A*«« 

[0044] Tb7 r;P3^ y^>a^iii**«4 



[0045] iiS, S-&0Bi3~lO0*#4L<. 4 
(4. y 'J 3 yft^f (?) 5 i 

[0046] «rieaf»lD*4M»^l«S*i:LT«, 
-?-i7)S^* { 3— 1 h*v->-5>'&T//X 
lix b 7X y? >-^#fln*#JS^^3rfHV^ 

[ 0 0 4 7 ] mZ~> U 3 >"ft^Bj<0***« . XftfeftV 

gT'0. 0 5fig%~2fi*%T'J>i.cO* J »^ U^. 

o . o 5M%*8rcu;, 3eM^«»»asffl»jR!t!j«o«« 

[0048] XM^&j^ttftftrt** 4«3r < 1 fc t»ffi 

(a) . (B)RV(c) m%%mmmM% 
/K y^y-/i^cor;U3-/i^ ; rthy, ^f-;ux 

yf-z^t'coxxir;^ : <^Hfv N h;l^xy v dfv-l/ 

[0049] xminmmftn&mi. a*wt=j4ta 
[0050] ^^3C«a«i«afWcfflv^*i.*ffl«cfc 

[0051] tT«, %«UC^fll$ 

[ 0 0 5 2 ] «fc *)£&mzte. mtiS. iifjxfi/y, 

7? 'J ox h y/i.-T'^ y'xy-xf uyftl^* 
(ABSfflBI). *U*-**-Kf««R^tttt«lli. 7 
xy-;HSii. ss^flg. W-i?'Jxxf;k ^u-7 
l^^y, XiiWf^tfB. ^75^11. y7'J^7?k 
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mm. 5fx7^i, im^iv^Am. gi^ny 
^su^^yvm. w*^* ffi^^^-fb-b^y 

Ym. &M. T>U$.-<y£.Wi. T/U$-<y w 

m*-v*mm.. mm. m^&m. x^yuxmm^m 

m. tttMMfc. ;*-t-< 7>vx-v\ mdf 

(<p®mmffim) m^mm. ?yyvm. 

vy?-&. mm. ew#-k«, ±.nm. 

-hm<vn£)m. t-fo^ r?y/K ^yrs h\ 
/k * vmtv- y ^ymvizmm. r 7 s. mcom 

asm. ^yx?it*t. mmmm. r/ua-im.^com^ 
<mm. y±y-/mm. i%m®m. ^mmxv^xy- 
;k xv<yu?y. x^HSflg. *y$y®mw<?)® 
us:, m=Hm. ^tm. ^m, m. zcom&mmmm 
mzizmmkz j £xw.-&it Lt^^i, f Rpmm^m 

£ J»#JJ> h v ^i«W»«f <o^ai<^fttc i 0 mm Ltz 

[0053] »c*f6BBa, a^ttwasvm«c±fe:*« 

t>C550nra ^^^COlBSjfi^* 4 5 0 %JilL 

?$>&m*me>m\^jmmy < ^xa>— h zm? 

&Zt&X'$&. 

[0 0 54] i)»frhy 4)VJ>.Xl±i/-htLX\i. Mi. 
\fxyj^-\syr-vy?v-y. *y#-**-K 

Uy. ^J7Dtl/y, jKI/TSK, iKlMSF. tf'J 
y.i~uy. #vmtt'-/i<. XVyHke-Vry. # 
vwy vit^isy. 

■Sfo. y vik^l-vy-ii+vyim&fc. x.i-uy- 
6. 

[0055] <MH«i % *ISIJI»j£ffl*flj£!fe£iItis±(;: 

& 4"ra®^^ffl«fig!H!){i. y'jn y*mmmx- 2 s 

fi%- 6 0 mM%%^h y'J3 i^5B|gp^.^f^ f ' 

A'l'Vij zwummnx- 5 ss%~4 0 aiartwrffc 

X(i*ri) ^o^-9-^Sr^t;%^T'3ftl%~6 
[00 56] Ciit'o^yn^j&ffiBM^O^y 3>-<?) 



[0 0 57] friary ny, 3o4^;Pxy*7£.tf/X 

aaetuxtt. ^ix^^^^s-^A (xii-g-w) -ess 

>8ffl§. x.tit*is>>»aymffi. #'Jixwjay 
[0 0 58] dtl^coi*). T^y;P>-'Jn>-fflgi, x*" 

^f^yn yfflsi, jk y xxf;^ y n ymmmco ^ y 
[ o o 5 9 ] v y 3 y&fmtiiow&tjmt lxu. x 

Qi'Vay^S'f-zm^tifyybKJBizX&Jjm. 
ttm$tfhh. *&WX'l*t'cD£ S*#8rCfffc*ifc 

it. mmmt<vm%&&ii5to&}&b*t>i'V?yi:Wite 

[0 060] 30>f^y'J*lt SSS^hy^A*^ 
[006 1 ] no^^;^y^2-»c^*§-tt4^ 

t Lxa. mmmmtavj yju*sv#®m (mm) 
z^-izm^&iimtf-Hmx'bh. *<om\ no 
<< yjwj ^^m-*ttc^mx'^fty?-h^ 
{i^y^v-j-a^ (xumt) zttiicozm^zz 

<7)S«1±5:iSA6S^*^ 1 0 nmVJLX'h&cOtfftt L 
!«•>. 

[0 062] *7t3 0-<^^y*tffiBti:«^ittt^ 
^>-y^SrfflV^^t*iT'^4. 3o>fr;^^(0 

mffi^-omnrnt. mft±izytMmzm.®izmmz&& 

fcfttli, BMtfBltcSMILt-C 5-4 0**&##4 1 
o„ ^J3. v-^^ y^-yy^nciD^aSiXJtrJo 
-^#J\syp#*mi^t%&<,zli. anj y^i/VijoM. 
1 in* 2 i I) . 
[ o o 6 3 ] *f y isu^yyt lxu. mm. hr 

S:SiCln 2 (OH) n 3 R 3 n 4 (OR 4 ) n 5 
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0, lX{±2S:*t. n 5 «2, 3X«4£3IU *>0 
n 2 + n 3 + n 4 + n 5 =4TS>S. } T'*§iX&>-U 3V 

[0064] fiieR 3 k LTIi, .XfvK x*^l>. To 

{BftS<ifcftSR» 1 -8<0T/WfA«fcffKc*-* £ k # 
[006 5] ^^.^'Jnyr^n^v-H^ft^Ji: L 

[ o o 6 6 ] i/u*yr><nmm'^cr>mxfimt lx 

it. (a) i<-VayT>l>*i'\zt:*:S'?-cr>VmX'fflm 
Zit&Um. (b) J f«>^'jayr^3#>'H<0»4MlP 

[00 67] *7t. ^'jnyr^aJf^H^D*^^ 

Stl-T 3fi4%~6 0S*9*A*#* U>. 
[0 0 68] $6(C*«fflfc*iV^T«, Krie^n^^yU 
'J ^ RXftf V is u**rv<r)WftZ%ts *rajf k 

flSfeUCjaSLT 5fii%~4 0Sfi%&|*|-C'&;fi<f . ffl 
ttkftfii&JIk «fia®k3t«!WKiik 
<^thOjft^5 5 0 nm<9£3ti|&£®¥#7 0%&±<7) 

[00693 4igj|&j&8ffij£ftML ^=5r< k *> Huie^ 

[00703 d^&mik Lx\mm&?>t><?)tfi&t i 



h V« ; ftgx-f ;K P^yf-^^kcoxx-r^ ; * 
ik^T^S. 

[ 0 0 7 l ] Mf2*igjf «^fflJftfo4>t::fcL «f 

x'i>&m-*st£X'*>&. 

[0072] HgmRlfilRfflk tTfi h 'J 
mzftLXO. 005Sfi%~10M%. %f£L<li 

o. o imm%~~5mm%x'hh . 

[0073] *mmz&f$.-t&u&b uthu mzmm 

T -r y7°3— f-f >-^&, Xty3-f 
-hU i!£^£tf£*££ffl^&£ka*T'#§. 
KJijfflK^lWII^BIIfcJ: of i>H3r£* 5 . 1 5 0'CW 

[ o o 7 4 ] y 7 tr rweiss^wHi^iBrr+HWi 

[0075] £Kmm#18mi£2®&±<7mmfre>Bj8. 

ztix\,->xi>£<. ^fflmnmz (+iaw* t 2JBJa±*» 

^»=5rS%&«i^-ffOJ?$ ) ti, 2 0 0 nmtLkT'^i. 
<r>tfK*. LV>„ il$*«2 0 0 n mfiUJiWjf. 

[0076] 3BW»i **IBUI±t:»riW-« Kli, 1516 

[0077] VyU*ttfflr6«^Cii, sseflw>fc» 

JI4'^!iWff^J;-5-Ct^i.*^ J1^3 0-C~2 0 
0*COl6ffijWff*U*. 

[0 0 7 8] 4 *»Jft-T*1»K» +BBJWB5 
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[00793 frfr&mmmmmt ixit. mm. 

[0080] 3tft4^/liO/I^«iiIv^^vgtt(i^< 
i*50nm-200nm*tJff4U^. 200nm 

0 n m*«0*^fcU43lSaattfc:«l4 t MXMmifi 

nm-t&mut* i>mmtx ttotiMz, anase** 

[0 08 1 ] #t3feftWIS<50Ji$Sr5 0nm~200n 
mkt, L*> t s 5-10nra fWKftHSES^-Sr 

JB^& t . attt^fc +HW<0^O»«5 5 0 n mCl 
*H*4£3teKa3i*«: 7 0 %Jiltfc f & £ fc ^*T'§ & . 

[00823 *||BJ03t«iI#«&ft£^&< k t- 

yta-^, way, ryy^, 7r^>-$U^cofl: 

[00833 *wmftmm&w*mnzT7Xj-v 
tyovMi. *<rmm. mm. mmsmz%frLx. 

t u a >mhm\iwm Ltz y < t ? h z t 
x\ a mm^&mmwMen&ifyx , M^sy 3 
-7--*^iaM^<7)i*niiK&!i o wt* £ k & . 
[ o o 8 4 3 * t r , rt§psrao{is»*is%aco^» 

[00853 

1*!^ ffi-&*J^ #Ji<D)¥§^£jglM-f-&£k**T' 
[00863 SBfcWl 

BMHWftjrrS' U y*** 2 %<9T? U /Px D 3 yffi 
81 <#9;MR»jttK2 0T:) . fi£«#3~6<9-rh5 

* h * 5" >- 5 y<nUMn*ftM£jmx'h *> x . f - h 5 



=r?-, a^n^^y'J* (BiS-ffc^ <*) 85!, n 
&&: I PA- ST) £IUB#**Jt6 0 : 3 5 : 5lZ 

Srxh?;* Y^isi/JVXV :f?-0>Hfl3IMJtJI%'l'Jt 
02S*ffl-&L+ISWi»l«ffl«ja*ifr«iaJ: Lfz. 
[00873 -77, 3t«H«V^ (^ffi^R «*> SL Si 
A« : STS-0 1 , ®«*#«K3 0M»%. T^fft^ 
g7nm) s i^'3-6«f h7^ h^f J'l'^yO 

V* (WS2 0nm) SrSH^SSJtl 5:20:4 

^2,<t a izmi txmmmm^mmms^m^mt 

Lfz. 

[0 088 3 &^X\ *#$7 0mmx7 0mm<7)fHl 

$S! L^4>l8Wtt«iK&ffr« U 4 0*CT 2 4 L 
T P ET7 -f ;^±fcWi: 2 ;u mc04>ra*Sr^fiSi LJt. 

mw-ttrnx'^mmmizmp u , 6 oxrc 2 4 ^isbs 

£ k(cJ: 0 . jWB«r*ftWBBa»7 -f ;PA^f^ 

Lit. 

[0 089 3 ^^fut^^yPA^^y^^^ y^-^fy 
7-^"7xif-^-^- (x^MSHS («) S % WE L 
-SUN-HCHI) £«fflLT, (EJiB^ttSSiiSrfi 
->tzt £6. 5 0 OB#^T't*MiSSUIfclMXSiJix«il,^ 
*i-f. T*fcfcBtf>6#u$ra»-5;fc. 5 0 0B#^(£ 

iiis«if*co7 -f >i>j*mmcr>mmi± 1.46 jst-j> 0 . 

[00903 »S0iJ2 

attar/zt' (5m«* <*> ss, B>a^ : sts-o 
1 , omm%. y-mt^m nmi.fh 

9 > b ^ ^ ^ 5 y cogp^ fln*#JS?4y£!f$!iT'£> 0 . S-^jS 
*53~6t'3!>l.^-'Jd-7-at^30^^>''J^ 
S^S2 0 nm) ^S^SfiJt 1 0:20:4 51ZW. 

^ y-)vm/^m^xmm^smm.%^h 
x i izmi Lxfflmmmmmmizfm. Ltz. 

[009 1 3 7 0mmX7 0mm^l?OlIttPE 

(«) m iztjw-xmzx ousted 1 kPtajs; 

[0 09 2 3 l^*raJi±^. *lc»fe^fc*ttl 

m&Mf&Ltz. 

[00933 fthtitzy -r )VJ±z y 4 )VJ*0ffi<n$@m 
3$S*<3 mW/c ^^ri> X o izm\t7y y?y4 
hb<Vl3<r>mi£ZmffiLxmttLt:. %<F>\&M-vv7 
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UTRgstufc. KMWRWtt. fas«?e*ifv\ 

V 7>U-(?)MW *8We t t i ^ , 8 2 %T-& o . 

-itvT—?*73.4f-*—9- (xxmm (») 8!L 

WEL-SUN-HCHM) 5r^fflLT, {EitWfgtt^ 
[00 9 5] itfSflJl 

S20n mcDrm-f ^U^U^tCf^i.T«St^27 n mC 
now ^^u^tJBv^iJSWWi, HSfeWfc|H]filtf>*ia 

fc. 

[00963 ik^M2 



i HH»Tti«UJ2L#ffl!»*12-54 0*W« 



[0097] 

too98] ^mm<ommtmmmmt, isiwm 
mmmmfSLMzz <o&mi$ixtzmmmzGLx^ 

[0099] ife^H^o^ftHKffl^Jtftc^+SaSr 



F^-A(##) 4G069 AA01 AA03 AA08 AA09 AA12 
AA14 BA01A BA04A BA04B 
BA05A BA06A BA21A BA21B 
BA22A BA22B BA37 BA48A 
BB04A BB04B BB05A BB05B 
BC10A BC16A BC22A BC55A 
BC56A BC60A BD05A BE32A 
Cv/'^. **»f? • BE32B CA05 CA17 DA05 
EA07 EB15X EB15Y EB19 
EC22Y ED10 EE06 FB23 
FC02 

4J038 DL021 DL031 DL032 HA216 
HA446 JC32 KA20 NA05 
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